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Biotechnology is a biological process that ensures the improvement of traits of
economically important plant and animal varieties. Such process in the f sheries sector was a major tool for
enhancing and increasing fry production through chromosome manipulation techniques of brood stock/fry
leading to their desirable qualities (Kowtal, 2007). It was known to bring about improvement in growth
rate, control of reproductive cycles through hormones therapy, production of new vaccines and
development of disease resistance in fish. The advancement of aquaculture through the lise of
biotechnology has allowed scientists to identify and combine traits in fish and shell fish that will increase
productivity, improve environmental protection and guarantee quality (Ikcnna, 2002). Other benefits of
biotechnology on genetically improved fish include production of disease resistant species and
minimization of the extinction oftbewild relatives offarm species.
The yearning offarmers and scientists to have farmed catfish that combines the fast growth traits of
Heterobranchus species aswell as the early maturing traits of Clariasgariepinus ledto the development of
lleteroclarias hybrid. This technology was widely acceptable as it gave room for high (68%) internal rate
return (IRR) on investment (Adeogun, 2005).
However recent report by Ikenna (2002), alleged that the supply of fish in Nigeria was limited in
relation to their demand. This development pose great threat to fish consumers because the quantity
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THE ROLE OF BIOTECHNOLOGY IN AQUACULTURAL
DEVELOPMENT IN :SIGERIA
Methods ofbybridization
a. Intra-specific hyhridization, is the crossing of the same species offish from two ecological zones,
-,
for instance, themating ofClariasgariepinus fromNiger and Lagos States (Brink et al, 2002)
b. Inter-specific hybridization was the crossing offish in the same genus to produec offspring. For
instancewhenC.gariepinus mates with C. anguillaris.
c. Inter-generic hybridization which considers the crossing of different genus. This is the mating
between C.gariepinus andH. Iongifilis
Hybridization
Hybridization (the breeding of individuals from two separate species) has been used as a technique
for improving fish yield (Changadeya et al, 2005). The practice brings together hybridswithdesirable traits
from different fish groups. Such hybrids grow better, are more resistant to diseases outbreak, have
improved survival rate and produce fish that are adaptable to their environment. However, hybrids which
are produced commercially have a major challenge which is the risk of extinction of pure species of
parental stock through contamination byhybrids (Penman, 2000)
Selective breeding
In Nigeria, selective breeding of fish was embarked upon essentially for enhancing growth rate.
The importance of selective hreeding was in selecting species/individuals that posse's desirable traits that
could be passed on to progeny in subsequent generation (Fitzsimmons, 2001); such that a farmer can
realize quicker and higher yields. However, selective breeding does not only take long to achieve, but wac;
expensive and involved high level ofrisks.
GENETIC MODIFICATTO~S
Quantitative and qualitative traits have been modified with improvement programs in genetics
(Rex, 1995). Quantitative traits are those that exhibit continuous variation, whose phenotypic expression
are controlled by many loci (locus is the specific location of a genelDNA sequence on a chromosome),
while qualitative trails are those that exhibit discrete variation, whose phenotypic expression are controlled
by few loci. Genetic methods (biotechnology) have been used to correct most of such adverse trait as well
as bridge the gap caused hy decreasing output from capture fisheries to satisfy the protein need of the timing
human population in Nigeria. Remedies as these and many others was made possible simply by
incorporating genetic improvement programmes as follows.
produced is insufficient to meet the protein requirement by the timing population of Nigerian's, were as
much as 40% of their total protein intake was expected from fish. According to Ikenna (2002), the need to
adopt biotechnological techniques that will increase and improve fish supply, now becomes paramount
more then ever before. This review will not only address the problems associated with biotechnology but
will also suggest possible ways of overcoming their pitfalls for aquaculture development of Nigeria
.Molecular marker assisted selection
This method employs the use of genetic markers to identify loci that control quantitative traits
(QTL) and to develop superior strains through marker assisted selection (Thorgaard, 2005), There are a
variety of DNA markers such as Randomly Amplified polymorphic DNA CRAPD), Restriction fragment
Cell nuclear transplantation
This is a kind of biotechnology that transplants a cell nucleus to another enucleated cell. This shows
that the nuclear transplanted fish developed from the hybridization of nucleus and cytoplasm which were
remarkable .
Induction of polyploidy
Polyploidy is a general term for chromosomal alterations. Polyploidy have in their somatic cells
two sets of chromosomes (paternal and maternal) expressed as diploid (2n) while in their reproductive cell
they have one set of chromosomes expressed as haploid (n). Polyploidy arc produced with the application
of physical shock to normal fertilized eggswith disruption of secondmeiosis resulting to triploidswith two
maternal ~d one parental chromosome set (3n). Disruption of mitosis produces ~t:traploidswith a
duplicate diploid chromosomes complement(4N) (McAndrewetaI1993).
It is possible tomate tetraploids with diploids inorder to achieve triploids,Triploid fish are sterile
and show more advantages by diverting energy meant for gonad development and reproduction into
somatic growth.
Current research reports fromNIFFR Nigeria, shows that triploids ofhybrids arc about two times
faster growing than their diploid hybrid counter parts (Ikenna, 2002),
Transgenesis
Transgenesis is a genetic engineering technology, wherein an isolated gene sequence from one
organism is inserted (through micro-injection of the gene into newly fertilized eggs) into another organism
to confer a new or modified trait. This isolated gene sequence is called a construct and is composed of a
functional gene and a promoter gene that acts as a switch to activate the functional gene (Dunham et al,
2000). Transgenesis contains the exogenous growth hormones demonstrated in growth enhancement and
has the potential to raise aquaculture produce. Transgenic tilapia grows three times more than their 1100-
transgenic sibling in aperiod of seven month (FAO,2008).
"
Inbreeding
Inbreeding is the mating of individuals more closely related to one another than the average of the
population. Itcould be used to develop selected lines for crossbreeding and selection programs. Inbreeding
increases homozygosity, which could lead to reduced rate of growth, viability, reproductive performance,
increased biochemical disorders, create deformities from lethal and sub lethal recessive alleles (FAO,
2008).
Ecological risk
Ecological risk includes the possibility olheightened predators or persistence of improved fish in
ecosystems outside their native range and possible alteration of population or community dynamics. The
cracking of the ozone layer results to harsh weather which is not suitable to aquaculture systems.
Hazards associated with genetically modified fish
Religious constraints
According to Emerson (2011); some religion argues that the use of biotechnology for food
production is unethical. This is a constraint to the development of biotechnology in aquaculture and the
acceptance of genetically modified aquaculture product".
Lack of suitable domesticated species
The management of translocated species is poor due to the lack of proper brood stock
development and holding facilities. The introduction of non-indigenous species has led to hybridization
with othcrrclatcd species and the production of unplanned hybrids.
Limited skills -,
Capacity to conduct aquaculture genetics research exists inthe Universities. However, there are
weak: research collaborations between Universities and other research Institutions. Again, preparatory
steps for gene isolation and construction of vectors that carry the gene arc costly and require laboratory
with specialized skill (Changadcya et al, 2002).
Limited funding
Most research development and extension centres are non-functional at present because of funds. Even
when there are funds for research inaquaculture, only limited amounts are allocated to research in genetics
compared to what is needed (Yapi -Gnaore 2002).
PROBLEMS OF BIOTECHNOLOGY DEVELOPME~1 rx NIGERIA
Limited research facilities
According to Tkenna (2002), genetic resources are global assets. Research facilities are limited and
owned mostly by Federal Government. Information on genetic resources in Nigeria is lacking. The
availability of machinery and facilities for conducting genetic research is dependent on the donor-
community (companies) as the governments do not consider such budget. But when considered, are
accorded very Iow or minimal priority.
length polymorphism (RFLP) and micro satellite, which have been employed to generate genetic data for
assessing diversity, population structure and migration among fish population. The only constraint to the
use ofthese techniques was the cost involved.
Development of domesticated species
Suitable domesticated species that could be genetically improved so as to enhance their
performance in aquaculture should 'be identified. This process should be done simultaneously with the
development of brood stock management protocols suitable for specific species. The overall effect will
improve productivity and bring about a reduction between demand and supply of aquaculture produce.
Proper collaboration between the Universities and other Aquaculture related Institutions
Higher institutions with the capacity for genetics research and government departments with adequate
infrastructure for undertaking research, should be encouraged to work together, to achieve ground
breaking results which could lead to increased production. Such collaborative ventures bring about
practical skills acquisition for students in Aquaculture Institutions and also expose Government personnel
to recent developments in genetics.
Adequate funding ofbioteehnoiogy related research
Allocation offunds for aquaculture research should not only be based on the governments' national
budget. There should be collaboration between the GOVel11111ent(federal, state and local) and
public/private partnership initiative programme. Also, there should be meaningful partnership between
other bodies outside the countries such as Food and Agricltural Organization (FAO), etc, which should be
encouraged to come into partnership with their counterpart in Nigeria Such collaborations could make
soft loans easily accessible to researchers. These could gradually solve the problem of inadequate funding
(Omitoyin, 2007).
Provision of"standard and adequa te research facilities
Priority should be given to the provision of facilities to carry out biotechnology research. This
will promote interest in biotechnology among researchers. It will also lead to the adoption of
biotechnology by more Nigerians inaquaculture production. The overall effect will improve productivity
and bring about a reduction inthe gap between demand and supply of aquaculture product.
SUGGESTIONS TO PROBLEMS FACING THE USE OF BIOTECHNOLOGY IN
AQUACULTURE
Genetic improvement through biotechnology has a role to play in increasing aquaculture
production in Nigeria. The following suggestions could create the much needed solutions and bring about
a complete turn around of the prevailing situation for the better,
Hazards associated with the escape of transgenic fish could readily become established and create
unforeseen problem that will adversely influence consumer's perception. Moreover, transgenic fish
individuals showing the highest level of growth enhancement, exhibit dramatic growth deformity of the
body opercle andjaw (Mareauet aI., 1986)
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COXCLUSION A1\1> RECOMMENDATION
It has been revealed in this paper that approaches used in aquaculture are selective breeding,
hybridization; molecular marker assisted selection, transgenesis, inbreeding, induction of polyploidy and
cellnuclear transplantation. It is on this basis that the following recommendations are suggested asways of
encouraging the.use of biotechnology for improving aquaculture development in ;\"igeria. Provision of
standard and adequate research facilities, adequate funding of biotechnology related research, proper
collaboration between the Universities and other aquaculture related Tnstitution,fruitful communications
between stakeholders in Science,tradition andReligion.
The farmers shouldbe encouraged to imbibe biotechnology programmes advertised, through
information dissemination in the media, seminar, workshop, one to one lecture (extension services), also
creating awareness through town criers and practical training for skills acquisition. All of these will
prevent them from being dogmatic/archaic and so open up doors for the needed improvement and
increased productivity of aquacultureproduce.
Deliberate efforts at informing consumers
There have been rumours about the inherent health risk in consuming genetically modified
fish. Over the years, research has shown that genetically modified aquaculture produce do.not pose any
threat to human health or on the environment. To allay the fears of the consuming public, adequate
information should bemade available to them through specialised government agencies.
Improved interaction between stakeholders in science, tradition and religion
There should be improved interaction between science and religion in other to clear areas of
doubt. This will promote interest and acceptability of biotechnology in OUT traditional setting as well as
boost productivity which would lead to increased supply of aquaculture produce which already is inhigh
demand.
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